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Abstract | Pollen morphology of 34 specied] including 2 varieties[] representing 17 sections of Camellia 
was examined under light microscopé] LM[] and scanning electronic microscop¢] SEM[] in this paper. The 


pollen grains are classified according to the standard of Wei Zhongxin[] they belonging to 3 typesll granulate 





to rugulate-granulate[] rugulate-fossulate[] foveolate-reticulate. A new pollen typel] i.e. false foveolate- 
reticulate[] was found and named. Generally speaking[] the sculpture difference of various sections is not 
necessarily larger than that of the same section[] for example[] in section Paracamellia[] the sculpture varies 
very much from rugulate-fossulate to false foveolate-reticulate[] and then to foveolate-reticulate. Showing 


that it is difficult to elucidate the systematical relationships between different sections by the sculpture of 


pollen exine surface. Some classification problems of Camellia were probed into preliminarily too. 


Key words[] Camelliall Pollen[] Exine[] Micromorphology[] Classification 


Camellial| the largest genus of the family Theaceaell is distributed at the two sides of the Tropic 
of Cancer and it is famous for some important economic plants[] such as C. sinensis[] C . oleifera and 
C. japonica . There are 280 species belonging to 20 sections in Camellia all over the world. Of them[] 
238 species of 18 sections are distributed in China[] Chang & Ren[] 1998[]. So far[] the pollen mor- 
phology of Camellia has received quite a few studies[] yet most of them confine to light microscope. 
Only 48 species of 18 sections were examined under scanning electronic microscopd] statistics from the 


published pollen data of genus Camellia[]. Obviously[] all those are not enough for the general under- 
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standing of pollen morphology of Camellia. In this paper[] the authors examined pollen grains of 34 
species representing 17 sections belonging to four subgenera[] Protocamellia[] Camellia[] Thea and 
Metacamellia by LM and SEM[] aiming at providing data for studying pollen morphology of Camellia 
systematically in the future. The authors emphasized on the exine surface sculpture[] since there are no 
remarkable differences among various species or even different sections[] as far as the exine thickness[] 


the ratios of tectum to columellae and ektexine to endexine are concerned[] Wei et a/Lİ 199211. 


1 Materials and Methods 

All the pollen grains were obtained from the specimens in the Herbarium of Zhongshan University | SYS[] with the 
exceptions of C. albogigas and C . crapnelliana which were taken from living plants in the campus of Zhongshan Universi- 
ty. The method of Ao Chengqi et Liu Xiaokut] 2001[] is used to dispose of pollen for examining under LM and measure- 
ments of pollen size or exine thickness are based on 20 pollen grains from each collection. For SEM[] mature anthers were 
dipped in acetic acid] 40%[] for 1d[] then into alcohol[] 95 0011 for 5 min after that[] anthers were opened up on slides. 


One by one[] pollen grains were picked up by the experimenter with a needle[] placed on specimen stubs which were cov- 





ered with double-sided tape[] coated with gold-silver alloy[] observed and photographed under SEM of model Hitachi 
S- 520. 


2 Results 
For the same species[] pollen grains are almost identical[] while observed on different sided] the 
polar side or equator side[ [| they take on different aspects more or less. Different species can be distin- 
guished from one another through pollen shape and size. Pollen size varies from species to species[ | from 
the maximum of 60.2 um in diameter[] C.krempfii[] to the minimum of 23.5 um in diameter 
П C.shensiensis[]. In general[] three groups can be divided roughly according to the size[] one group are 
40 to 60.2 um in diameterl | the second 25 to 40 um] the third below 25 um. On the other hand[] the ex- 
ine thickness changes from species to species much less[] from the maximum of 2.3 um 
O C. granthamiana|] to the minimum of 1.7 wd] C. phaeocladal]. Under LM[] most of the examined 
pollens are regular in shape[] they are 3-crack round[] such as C. krempfüll C. vietnamensis[] 
C .nitidissimal [| 3-crack right triangld] C. obtusifolia[] or 3-crack obtuse triangle[] C. tuberculata[] 
on the polar sides[] round[] C. Huwatilis [|] ovate[] C.vietnamensisL] C . tuberculata [[) ellipse 
П C. nitidissima|] or obtuse triangld] C. obtusifolia[] on the equator sides. Pollen grains of few species 
are irregular in shape under LM] C.caudata[] C . glaberrima[]. Under SEM[] they look like globes 
П e.g. C. vietnamensis[] plate I [| 1[] or nearly во) and they are usually 3-colporate[] plate I [| 1 — 
14[]. Only few are irregular in appearancd] C. glaberrima[] and very few are oblate] C. hiemalis[]. 
Difference among various species is pollen exine surface sculpture besides size[] shape and exine thick- 
ness. Exine surface micromorphology of pollen grains of 33 species of Camellia is listed in table 1 


П According to Chang Hungta et Ren Shanxiand] 1998[T]. 


3 Discussion and Conclusion 
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Table 1 Exine surface micromorphology of pollen grains of 33 species in Camellia under SEM 
Taxon Exine sculpture Taxon Exine sculpture 
Sect. Archecamellia Sect. Pseudocamellia 
C. granthamiana rugulate-fossulate C . szechuanensis rugulate-fossulate 
C . albogigas rugulate-fossulate Sect. Tuberculata 
Sect. Sterocarpus C. krempfi rugulate-fossulate C. tuberculata rugulate-fossulate 
Sect. Oleifera Sect. Camellia 
C. oleifera rugulate-fossulate C. reticulata foveolate-reticulate 
C . sasanqua rugulate-fossulate C . saluenensis granulate to rugulate-granulate 
C . vietnamensis rugulate-fossulate C . hongkongensis foveolate-reticulate 
C. oleifera var. monosperma rugulate-fossulate Sect. Brachyandra 
Sect. Furfuracea C. pachyandra foveolate-reticulate 
C . furfuracea rugulate-fossulate Sect. Longipedicellate 
C. crapnelliana rugulate-fossulate C. longipetiolata granulate to rugulate-granulate 
Sect. Paracamellia Sect. Thea C. sinensis rugulate-fossulate 
C . fluviatilis rugulate-fossulate Sect. Longissima 
C . phaeoclada rugulate-fossulate C. longissima rugulate-fossulate 
C. kissi var. megalantha rugulate-fossulate Sect. Glaberrima 
C . shensiensis foveolate-reticulate C. glaberrima rugulate-fossulate 
C . hiemalis rugulate-fossulate Sect. Theopsis 
C . microphylla rugulate-fossulate C. costei granulate to rugulate-granulate 
C . maliflora fasle foveolate-reticulate C. nokoensis granulate to rugulate-granulate 
C. teni rugulate-fossulate Sect. Eriandria 
C . obtusifolia rugulate-fossulate C. caudata rugulate-fossulate 
Sect. Luteoflora С. luteoflora rugulate-fossulate C. melliana anulate to rugulate-granulate 














П 10 Significance of micromorphology characters of pollen exine surface in classification of genus 


Camellia[] as male gametophytes carrying heredity information[] pollens are fairly steady in properties 
at species level[] compared with other tissues and organs in plants[] so they are very useful in plant tax- 
onomy. For examination under SEM[] pollens are often treated through acetolysis method of Erdtman or 
not treated at all[] but either holes come into being where the exine is relatively thin] for example] 
C . oleifera[] platelll — D in Wei Zhongxin et al[] 1992[] or the pollens are shriveled due to dryness 

П C. hiemalis and C. caudata in this study[]. Another study shows that there are a few differences in 
shape between pollens treated through acetolysis method of Erdtman and pollens not treated at all. On 
the polar sides[] pollens of Platycoden grandiflorum are often quinquangular when treated through ace- 
tolysis method of Erdtman[] whereas they are polygonal when not treated at all[] Weil) 2001[]. There- 
fore when we classify plant{] especially plants in Camellia[] according to pollen morphology[] shape of 
pollen grains is less important than micromorphology characters of pollen exine surface[] which are not 
liable to change on different samples of the same specimeil] e.g. C. caudatal| plate ИП 220 23[] or 
different populations of the same specied] e.g. C.pachyandra in this study and study of Wei et al 

П 1992[[T] so it is credible to identify species and probe into relations among species by means of mi- 
cromorphology characters of pollen exine surface. 

П 20 There are six pollen types in Camellia in terms of Wei Zhongxin[] namely rugulate-verrucatell 
coarsely warty[] rugulate with beaded muri[] granulate to granulate-rugulate[] rugulate-fossulatel | foveo- 
late-reticulate. After examining pollen grains of 33 species of Camellia under SEM[] the authors only 
found the latter 3 types. Of them[] rugulate-fossulate is dominant] 23 species in all[]. 5 species belong 


to granulate to granulate-rugulate type and the rest are all foveolate-reticulate. Remarkablely[] the 
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sculpture of C . maliflora is distinctive. Generally[] it belongs to foveolate-reticulate[] nevertheless[] the 
muri are not flat but crapy. The authors call it false foveolate-reticulate which is a new pollen type be- 
tween rugulate-fossulate and foveolate-reticulatd] Ao et al 20010. 

П 30 The exine sculpture of C . melliand | plate [I [| 2[] resembles that of C. nokoensisl | Plate ПП 
21[] very much[] granulate to granulate-rugulate[[] which shows that the two species or the sections 
where they are are very related. 

O 4[] C. Јазы var. magalantha is a new variety of C. kissi found by Chang] 1981[[] but Ming 
Tienlu treated it as a variety of C.fluviatilis]] Ming[] 1999[]. While comparing[] we can find that 
C.kissi var. magalantha is similar to C . fluviatilis in pollen exine sculpture. They are all rugulate- 
fossulatd] Plate İLL 90 11[T] different from C. kissi whose pollen exine sculpture is rugulate with 
beaded muri] Wei et al[] 1992[]. It is reasonable to treat C. kissi var. magalantha as a variety of 
C . fluviatilisL] a conclusion supporeted by the study on leaf epidermis morphology of Camellid] Ao et 
all) 20020. 

O 5П The pollen of C.shensiensis and that of C. pachyandra resemble each other in appearance[] 
the exine sculptures are all foveolate-reticulate and the muri are all flat[] the holes are like in shapel] 
tod] Plate [[[] 12[]. It seems that C. shensiensis and C . pachyandra are very related. Actually[] in the 
light of Chang Hungtal] the former belongs to Sect. Paracamellia and the latter to Sect. Brachyandra 

O Chang & Ren[] 1998[] Chang[] 1981[ In terms of Ming Tienld] 1999[T] the former belongs to Sect. 
Paracamellia and the latter to Sect. Heterogenea. In neither case[] the two species are very related[] 
suggesting that there is no evident correlation between pollen types and plant morphology in Camellia 
and pollen types are not in keeping with the sections divided morphologically by Chang Hungda or Ming 
Tienlu. In fact[] early in the 1990s[] such a conclusion was drawn by Wei Zhongxin after he examined 
pollens of 27 species in Camellia[] Wei et а111 1992[]. 
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Explanation of Plates 


Plate I [| Morphology of pollen grains in Camellia under SEM 

1. C. vietnamensis x 1 5001) 2. C. nokoensis x 1 500П 3. C. furfuracea x 1 7000] 4. C. saluenensis x 1 700[] 5. C. costei x 1 700 О 
6. C. fluviatilis x 2 500[] 7. C. obtusifolia x 2 000[] 8. C. luteoflora x 2 200[] 9. C. longipetiolata x 2 000[] 10. C. crapnelliana x 
1 700[] 11. C. hongkongensis x 1 700[] 12. C. oleifera x 1 500[] 13. C. longissima x 1 500[] 14. C. tenni x 1 700 

Plate I [| IO Exine surface micromorphology of pollens in Camellia under SEM 

1. C.granthamiana x 8 0000 2. C. melliana x 7 0000 3. C.costei x 6 00014. C. oleifera x 5 000[] 5. C. vietnamensis x 6 0000 
6. C.oleifera var. monosperma x 8 0001 7. C. furfuracea x 8 0001 8. C. furfuracea x 6 0000 9. C. fluviatilis x 8 0000 10. 
C. phaeoclada x 8 0000 11. C.kissi var. megalantha x 8 0000 12. C. shensiensis x 8 000. 13. C.hiemalis x 8 0000] 14. 
C. microphylla x 8 0000] 15. C. maliflora x 8 0000 16. C.albogigas x 7 000] 17. C. tuberculata x 10 0000 18. C. crapnelliana[) 
x8 0000 19. C. sinensis x 8 0000 20. C.longissima x 8 0000] 21. C.nokoensis x 8 0000) 22. C. caudata x 8 0000 23. 
C. caudata x 6 0000) 24. C. luteoflora x 8 000. 
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